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A 43-year-old female was presented with general weakness.
She had similar episodes of weakness and abnormal liver
function test several times in the past, and hence diagnosed
with hepatitis. Pertinent laboratory data were as follows:
blood urea nitrogen 14.2 mg/100 ml, creatinine 0.8 mg/
100 ml, potassium 3.6 mEq/l, serum osmolality 288 mOs-
mol/kg, urine osmolality 180 mOsmol/kg, random urine
sodium 81 mEq/l, random urine potassium 25.9 mEq/l,
random urine chloride 76 mEq/l. Aterial blood pH 7.24,
pCO2 48.7 mm Hg, serum bicarbonate 20.5 mmol/l, urinary
bicarbonate 6.2 mmol/l, urinary pH 7.0, plasma aldosterone
9.9 ng/100 ml, renin activity 4.9, aspartate aminotransferase
103 IU/l, alanine aminotransferase 250 IU/l, and total bilir-
ubin 0.6 mg/100 ml. Antinuclear antibodies, antimitochon-
drial antibodies, anti-CCP, and anti-Ro/SS-A antibodies were
positive. KUB (Figure 1a) and abdominal computed
tomography (CT) (Figure 1b) are shown. Labial, liver, and
renal biopsies were performed.
What is the cause of her hypokalemia?
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Figure 1 | Imaging. (a) KUB. (b) Nonenhanced abdominal CT.
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The Diagnosis | Distal renal tubular acidosis
associated with Sjo¨gren’s syndrome
This patient’s laboratory tests showed normal anion gap
metabolic acidosis and positive urinary anion gap. The
urinary pH was above 5.5 in spite of the metabolic acidosis
suggesting distal renal tubular acidosis. Clinical manifesta-
tions of dry mouth and dry eye, with a positive Schirmer test
(sicca syndrome) and antibody profile, suggested Sjo¨gren’s
syndrome. On kidney biopsy, the interstitium was expanded
by fibrosis, dense inflammatory infiltrates of mononuclear
leukocytes and plasma cells, and mild inflammatory cell
infiltration of tubular epithelium. Salivary gland showed
dense inflammatory infiltrates of lymphocytes in periductal
and periacinar area of minor salivary gland. Mild chronic
inflammatory cell infiltration in lobule and portal tract was
seen in liver biopsy. Immunohistochemical staining using
Hþ -ATPase was decreased in cortical collecting duct
compared with normal control kidney (Figure 2). The
patient received treatment with potassium citrate and
chloroquine, and dry eyes were improved after pilocarpine.
Distal renal tubular acidosis (dRTA) is a condition
characterized by an inability of the distal nephron to acidify
the urine. Hereditary, idiopathic, and secondary forms
associated with immune-mediated disorders such as Sjo¨gren’s
syndrome have been described. A defect in distal acidification
occurs in up to 25% of patients with Sjo¨gren’s syndrome. The
associated metabolic acidosis is usually mild; in some case,
hypokalemic paralysis has been the presenting symptom of
Sjo¨gren’s syndrome.1 The mechanism by which Sjo¨gren’s
syndrome leads to dRTA is incompletely understood.
Three patients have now been described in whom immuno-
cytochemical analysis of tissue obtained by renal
biopsy showed complete absence of the Hþ -ATPase pump
in the intercalated cells in the collecting tubules that is
largely responsible for distal proton secretion.2 Our case
similarly showed decreased Hþ -ATPase pump activity
correspondence with previous report. Potassium citrate is
the preferred therapy to correct the acidemia in stone formers
with dRTA.
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Figure 2 | Immunohistochemical stain. Immunostaining for the H+-ATPase in the
cortical collecting duct(CCD) from normal control (a), and dRTA patient (b). H+-ATPase
immunoreactivity is decreased in the CCD compared with controls. Magnification,
 400.
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